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of fISh tlssue concentratlons as an indicator of
Iveness of natural attenuation (NRC 2001).
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Sts 6f natural attenuation are often expressed as
St O der decay rates.
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A .l‘f‘nmedlate effects of source control are realized and
atural attenuation becomes the dominant factor

= af_fectlng reductions, decay rates are expected to slow
= with time.
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Preblem, Statementa

We fit the mixed order model to lipid- and length-adjusted PCB
Econcentrations to forecast PCB concentration in smallmouth bass and
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¢ from 1983 through 2001.

tratlon In carp and smallmouth bass fillets
d to vary with:

« _.ntent

& _ Exposure duration (indexed by length)
—— —Sampllng location
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- e

= 'ﬁﬁssomatlons between PCB, length and lipid also varied
~with time.

— These temporal interactions indicate that decay rates vary with
lipid-content and fish length.
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TEMPORAL TRENDS IN AVERAGE LENGTH, LIPID

AND WET-WEIGHT PCB -
IN CARP FILLETS AT LAKE ALLEGAN
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 representative length and lipid-content for fish among all
J locations.

1 e présentative length and lipid-content for fish within each
fﬂrocann

I-
ey
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e Site- |de adjustment method was appropriate for among site
--'j pari: ohs of site conditions to which fish are exposed.

U
— |

' — T e:XNIthln Site adjustment method was appropriate for within site

*-||.='IL

— mmparlsons among years.

i—

— Within-site adjusted concentrations represent the exposure that human
e fish consumers could expect.
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Wetswelgnt vs. Adjusted PCB' Concentiation, s
I Carp FllletstatskalamazeorRIVer
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Statistical Inference. ..

Calculate residuals from ~
multiple regression R=C-Xp
between concentration

length and lipid.

‘

C =eXp(R + Xrepﬁ)

Adjust concentrations.

o o
52
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o »
o O
Mn X

adjusted

o

Fit MO model to adjusted C(t) adjusted — MO(t)
concentration.




All data 1983-2001.
Decay rate similar to
exponential.

000000000000000000000000000000000000

All data 1990-2001.
Decay rate slower than
exponential.
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Proje&ed PCB Concentration In Carp And
~ = Smallmouth Bass Fillets In 2020
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Adjusted PCB (mg/kg)
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removal action was conducted at the
t Mill Pond on Portage Creek in the fall of
nter of 1999.

ntratlons in carp fillets captured in 2001 and
e"an order of magnitude lower than projected
ONC ntfatlons for 2020.
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mﬁjsted PCB Concentration In
Carp Fillets At Bryant Mill Pond
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ﬁegional Comparisens p—
Adjiisted  PCB in\Whole Body Carpriie97-1999

Adjusted PCB (mg/kg)

Great Lakes and Inland Rivers
Connecting Waters

I:I Similar to Lake - Different From Lake
Allegan Allegan (p < 0.05)
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_ lipid normalized PCB concentrations may
accurate picture of PCB trends in biota at
QO River and Portage Creek.

|
1 Y
l-\.-

i)'del provides a flexible alternative to first
der eeay assumptions.

—
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T —

~— % Boo strarp resampling provided a robust method to
--_F-=~=5uxlu1taneously account for uncertainty due to data
~adjustment, and MO parameter estimation.
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justing for covariation with length and lipid-
arp from Lake Allegan had the highest PCB
ations of any of the inland rivers monitored in
“from 1997-1999.

| xposure to PCB in the Kalamazoo River were

:1___ -simil ar t_o that found in the lower great lakes in 1997-

——. S‘edlment removal at former Bryant Mill Pond may have
- reduced current Carp PCB concentrations to levels below

that expected in 2020 under natural attenuation.
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